, polar stratospheric clouds [Carslaw et al., 1998; Mehrtens et al., 1999] , tropospheric aerosols [MiiUer et al., 1998; Miiller et al., 2001] , and contrails [Sassen et al., 2001] thin, as can be seen from the particle and molecular backscatter coefficients. Generally, the particle backscatter coefficient exhibits a much larger variability with height than the particle depolarization ratio or the lidar ratio, indicating that the particle number density rather than the particle optical properties, and hence the microphysical properties, changes rapidly within the clouds. In Fig. 4 
4.
Microphysical Interpretation Figure  7 shows the domains of the observed particle optical data along with the results of the ray-tracing calculations. [Sassen, 1992] . However, this rare phenomenon can be excluded from the discussion here, because at the time of the measurements the aerosol content of the lower stratosphere was very low.
Random Orientation
The microphysical interpretation given in Sect. 4 is based on the assumption that at all measurement times the cirrus particles were randomly oriented in three dimensions (3D-orientation).
As a consequence, we had to invoke an increase in morphological complexity of plate-like particles in order to explain the low S values in the lower cirrus layers. An alternative mechanism that could explain more elegantly the low-Spar data subset, as well as (if the dynamical interpretation is considered) the transition between the two groups of correlated data, is the departure of an increasing fraction of the particle population from a random orientation as one approaches the cloud base. Falling ice particles larger than a critical size (:> 100-200 pro, depending on shape [Sassen, 1980] Cloud profiles of backscatter coefficient, particle depolarization ratio, and lidar ratio are shown in Fig. 8 For these reasons, sublimation is not considered in our microphysical interpretation.
Conclusions
We have shown in this study how the polarization Raman lidar data of cirrus clouds that evolved over the Swedish re- 
